Mammalian SWI/SNF chromatin remodeling complexes are required to prevent apoptosis after DNA damage.
Although SWI/SNF chromatin remodeling complexes play important roles in transcription, recent studies suggest that they also participate directly in DNA repair. In yeast, SWI/SNF and related RSC complexes have been shown to be recruited to the sites of DNA double strand breaks (DSBs) to facilitate DNA repair. We recently have shown that mammalian SWI/SNF complexes contribute to DBS repair by direct mechanisms of stimulating the phosphorylation of histone H2AX at DSB-surrounding chromatin. Here we investigated the role of mammalian SWI/SNF complexes in cell survival after DNA damage. When SWI/SNF was inactivated by means of dominant negativity or its catalytic subunit BRG1 was knockdowned by small interfering RNA, cells became highly susceptible to DNA damage-induced apoptosis. SWI/SNF inactivation had no effect on the activation and establishment of G2/M DNA damage checkpoint. However, SWI/SNF-defective cells could not sustain the G2/M checkpoint long enough to survive DNA damage, and rather underwent apoptosis before entering mitosis. We also found that, although the basal state and DNA damage-triggered activation of p53 were normal, the kinetics of p53 downregulation was significantly delayed in SWI/SNF-defective cells. Finally, the sustained p53 activation in SWI/SNF-defective cells was accompanied by accumulation of unrepaired DSBs owing to inefficient DNA repair. These results suggest that mammalian SWI/SNF complexes prevent DNA damage-induced apoptosis in part by facilitating efficient repair and thereby ensuring timely elimination of unrepaired DSBs that could otherwise lead to excessive prolongation of p53 activation.